Abstract An 11 day-old female infant underwent resection of a mass in the subaortic region secondary to critical aortic stenosis. At 3 months of age, recurrent severe leftventricular outflow obstruction (LVOT) in the setting of heart failure prompted redo surgery, and the resected mass revealed an intracardiac foregut cyst, which is a rare finding. To our knowledge, this is the first case describing obstruction of the LVOT.
Introduction
Foregut cysts in the mediastinum result from abnormal migration of the foregut during embryogenesis. They are usually solitary masses that can present in any age. When symptoms do arise, they do so from space-occupying effects or physical compression and can result in death.
Rarely there has been associated infection, hemorrhage, or thromboembolism [1] . The cysts can be divided into three types: bronchogenic, enteric, and neuroenteric.
All three subsets can be seen as radiopaque masses on radiographic imaging and are rarely calcified. Intracardiac foregut cysts can be visualized with transthoracic echocardiography, which can delineate space-occupying and compressive features that result in a decrease of cardiac function or varying degrees of flow obstruction. Diagnosis is by histology that reveals endoderm and mesoderm. The major finding differentiating foregut cysts from teratomas are the lack of ectoderm.
Case Report
The infant patient was born at 39 weeks' gestation. The prenatal diagnosis at another institution by 10 week ultrasound was critical aortic stenosis, an intracardiac mass, a ventricular septal defect (VSD), severe cardiac dysfunction, and intrauterine growth retardation. Due to the severity of left-ventricular outflow obstruction (LVOT) obstruction and cardiac dysfunction, the family was counseled to pursue palliative care and presented to our facility for a second opinion. The pregnancy was complicated by maternal methadone and marijuana use. There was no family history of congenital heart disease, but the mother did have a significant history of Parry-Romberg syndrome, a rare syndrome including limb abnormalities, an abnormal renal system, and hemi-facial hypoplasia.
At birth, alprostadil was started to maintain ductaldependent systemic perfusion. Microarray analysis revealed a single gain of 22 oligonucleotide probes from the short arm of chromosome 18, band 18p 11.32, the extent of which was estimated to be approximately 177 kb in size. Chest X-ray revealed mild to moderate cardiomegaly. Echocardiogram demonstrated a dysplastic, trileaflet aortic valve with an adherent large obstructing mobile mass that extended onto the ventricular septum to the perimembranous VSD (Fig 1) . Additional echocardiographic findings included a moderate secundum atrial septal defect (ASD) shunting left to right, a large patent ductus arteriosus (PDA), and severely decreased LV systolic function.
On day of life 11 at 2.5 kg, the patient underwent a palliative procedure to decrease the LVOT. The aorta was opened, and a pedunculated white cystic fibrous mass of similar consistency to thickened myxomatous valve tissue was visualized arising immediately beneath a thickened right coronary leaflet and prolapsing up into the aortic valve, thus completely obstructing the LVOT. The septal leaflet of the tricuspid valve was also abnormal, thin, and poorly formed with multiple fimbriae. A number of the chordae, which would normally attach to the papillary muscles, went to the crest of the septum and merged with the mass, which was partially closing the VSD. The mass was dissected from the right coronary leaflet and septum, and approximately 50 % of it was resected, thus resulting in a widely open LVOT. Further resection would have damaged the tricuspid valve.
Preliminary histology of the resected mass revealed alternating fibrous and myxoid regions with some mildly hypercellular areas containing bland stellate to spindled cells. CD31 and CD34 immunohistochemical stains showed the lesion to be poorly vascular with only a few thin vessels around the periphery of the mass. In fact, the final biopsy diagnosis from this resection was organizing thrombus.
At 2 month postoperative follow-up, the patient was found to have poor weight gain, worsening LVOT obstruction secondary to the residual mass, and aortic valve stenosis on transthoracic echocardiography. She was subsequently referred for cardiac catheterization for potential aortic balloon valvuloplasty. Cardiac catheterization revealed a 54-torr systolic gradient across the LVOT into the ascending aorta. Because this was a multilevel obstruction, it was believed to be better addressed surgically. During the patient's subsequent repair, the mass occupying the VSD and the LVOT was removed by way of a right ventriculotomy while taking care not to damage the surrounding structures. The VSD was then closed with a bovine pericardial patch, and the tricuspid leafletsdetached from the annulus for better exposure-were reattached to the annulus. The ascending aorta was augmented with a patch of bovine pericardium.
Postoperative transesophageal echocardiogram showed mild residual aortic valve stenosis and mild to moderate aortic regurgitation. The patient's postoperative course was complicated by intermittent episodes of ventricular tachycardia, which resolved with amiodarone therapy. She was discharged home after 2 weeks.
The entire mass was sent for biopsy specimen as five irregular, soft, homogenous, rubbery, gray-white tissues measuring 1.8 9 1.2 9 0.7 cm in aggregate. The histologic section showed a simple cystic structure lined by ciliated, respiratory-type epithelium and surrounded by fibroadipose tissue with nodules of cartilage (Fig 2) . Organizing thombus was present overlying the cystic lesion. The findings are consistent with a bronchogenic cyst (a subtype of foregut cyst). No neuroectodermal elements were present to suggest a diagnosis of a teratoma. There was no evidence of malignancy.
Comments
Our patient is the first case of an intracardiac foregut cyst involving the LVOT described in the literature. She had significant LVOT obstruction that had developed in utero and required surgical debulking as well as release from the aortic valve. Although she did have a family history of Parry-Romberg syndrome, we found no known associations between this syndrome and either congenital heart disease or foregut cysts. This patient did have a single gain mutation on microarray; however, no patients with comparable duplications have been identified in the literature. Although this is the first case describing obstruction of the LVOT, seven previous cases of intracardiac foregut cysts described in the literature have typically involved the atrial wall [2] [3] [4] [6] [7] [8] , with one case occurring in the ventricular membranous septum [5] , and one case involving the tricuspid valve [9] . It is not known what the incidence of recurrence is for these cysts, although one case in the literature identified a 1 month recurrence [7] . At 9 month follow-up, our patient has not had a recurrence in the mass and continues to grow appropriately.
